Background: Thrombotic thrombocytopenic purpura and peripartum cardiomyopathy are potentially lethal complications of pregnancy. We describe a case in which both of these developed in the same patient. The etiologies of both conditions remain uncertain, but they share immune hyperreactivity as a possible cause. Case presentation: A 33-year-old Lankan primigravida gave birth at 38 weeks of gestation by cesarean section when she presented with right-sided abdominal pain and a provisional diagnosis of appendicitis. Her pain persisted postoperatively, and on the second postoperative day, she physicaly collapsed suddenly with abdominal distention. Immediate laparotomy revealed generalized oozing from the peritoneum resulting in hemoperitoneum and intestinal hemorrhage. Her laboratory reports showed microangiopathic hemolytic anemia and thrombocytopenia. She also had elevated liver enzyme, lactate dehydrogenase, and creatinine concentrations. A diagnosis of thrombotic thrombocytopenic purpura was made. After a steady recovery, she was discharged from the hospital on the 16th postoperative day, but 12 hours later, she was readmitted with acute-onset progressively worsening shortness of breath. Echocardiography confirmed peripartum cardiomyopathy. She was treated with a bromocriptine and heart failure regimen. At 6 weeks postpartum, her laboratory test results and cardiac function had improved. Conclusions: A possible autoimmune association might have caused both conditions in our patient. This case report serves as a warning message that pregnant women with one possible condition with autoimmune association could go on to develop other similar conditions.
Background
Thrombotic thrombocytopenic purpura (TTP) and peripartum cardiomyopathy (PPCM) are rare, potentially lethal complications of pregnancy. We report a case in which both of these conditions developed in the same patient. The etiologies of both of these entities are uncertain, but they share immune hyperreactivity as a possible cause.
Case presentation
A 33-year-old Lankan primigravida was admitted at 38 weeks of gestation with episodic right-sided abdominal pain. Her pain was gradually worsening with no change in urinary and bowel habits. Her past medical, surgical, family, and psychosocial histories were unremarkable. A cesarean delivery was performed with a provisional diagnosis of appendicitis because no other explanation could be found for the pain. A preoperative platelet count of 130 × 10 3 /L was noted, but it was not investigated further. The delivery was concluded uneventfully with a delivery of a nonasphyxiated baby girl weighing 2.8 kg. The patient's appendix was noted to be normal. Her pain persisted postoperatively, and on the second postoperative day, she physicaly collapsed suddenly with abdominal distention. An episode of hematemesis followed shortly afterward. Her hemoglobin level was 5 g/dl, and her platelet count was 60 × 10 3 /L. Intraperitoneal and intestinal bleeding was diagnosed, and an emergency laparotomy was performed. Her conjunctivae were noted to be icteric (serum total bilirubin level, 11.4 mg/dl). Generalized oozing from the peritoneum and the uterine incision was noted, and altered blood was present in the bowel. An upper gastrointestinal endoscopy failed to demonstrate a bleeding point. The patient was given a transfusion of 5 U of blood. The results of laboratory investigations are summarized in Table 1 .
On the third postoperative day, the patient developed a focal seizure involving the right arm, but imaging of the brain failed to show a focal lesion. A diagnosis of TTP was made, and five cycles of plasmapheresis were completed. After plasmapheresis, her blood picture suggested the recovery phase of microangiopathic hemolytic anemia. Her hematological and biochemical parameters returned to normal, and she was discharged on the 16th postoperative day. At discharge, she had no complaints, and her blood pressure was 140/90 mmHg.
The patient was readmitted 12 hours following discharge with a complaint of acute-onset progressively worsening shortness of breath. She had features of acute left ventricular failure with a heart rate of 120 beats per minute, blood pressure of 160/100 mmHg, and arterial oxygen saturation of 90% while on oxygen. She was transferred to a coronary care unit, where she received aggressive treatment for heart failure. 2D echocardiography showed an ejection fraction of 45%, and a diagnosis of PPCM was made. Her B-type natriuretic peptide level was extremely elevated (31,400 U/L), and her troponin I titer was normal, confirming acute heart failure. She was started on bromocriptine, warfarin, and a heart failure regimen. At 6 weeks postpartum, her ejection fraction had improved to 60%, and she was normotensive.
Discussion
TTP has a classic pentad of clinical features, including fever, thrombocytopenia, hemolytic anemia, neurological abnormalities, and renal failure [1] . In our patient, hemoperitoneum and hematemesis could be attributed to thrombocytopenia of TTP. Early plasmapheresis is the treatment of choice for TTP. Its effectiveness has been attributed to the removal of ADAMTS13 (a disintegrin and metalloproteinase with a thrombospondin type 1 motif, member 13) autoantibodies and replacement of ADAMTS13 activity [2, 3] . Disseminated intravascular coagulation (DIC) and transfusion-associated circulatory overload (TACO) can be other differential diagnoses. Even though prothrombin time prolongation and downward trend of platelet count were seen in the first few days in our patient, her D-dimer level was not high. Therefore, her presentation favors TTP rather than DIC as the possible diagnosis. TACO includes any four of the following occurring within 6 hours of a blood transfusion: acute respiratory distress, tachycardia, increased blood pressure, acute or worsening pulmonary edema, and evidence of a positive fluid balance [4] . Absence of these features in our patient excludes TACO.
Lactate dehydrogenase acts as a marker for the extent of hemolysis and response to plasmapheresis [5] . Reports in the literature show lower rates of relapse after splenectomy and also with the use of rituximab [6] [7] [8] .
There is a significant risk of relapse in subsequent pregnancies [6] . Preconception counseling regarding potential risks in subsequent pregnancies is therefore important. Because TTP is rare, a high index of suspicion is required for rapid diagnosis and prompt treatment. Unexplained occurrence of thrombocytopenia and anemia should prompt consideration of the diagnosis and immediate evaluation of a peripheral blood smear.
Von Willebrand factor (VWF) is a large glycoprotein that circulates in plasma as a series of multimers. It plays a major role in primary hemostasis by inducing the formation of temporary platelet plugs at sites of vascular injury. Its activity is dependent on the sizes of the multimers, with ultralarge VWF multimers being biologically very potent [9, 10] . Dysfunctional VWF proteolysis resulting in the formation of VWF-and plateletcontaining thrombi in the microcirculation of organs is implicated in the pathogenesis of TTP [9, 10] . The defective breakdown of VWF is attributed to a severely deficient activity of the VWF-cleaving protease ADAMTS13, a plasma metalloprotease synthesized in the liver, kidneys, and endothelium [9] . This protease rapidly degrades VWF-platelet strings by proteolytic cleavage of the VWF subunit, thereby regulating the size of the platelet thrombus [9, 10] . Congenital TTP occurs as a result of ADAMTS13 mutations, with the debut usually occurring in the first years of life, whereas acquired TTP is associated with autoantibodies against ADAMTS13 [9] . Many patients with TTP exhibit positive autoimmune reactions to other antigens, suggesting that defective immune regulation may contribute to the development of TTP [11] . Acquired TTP is considered a specific autoimmune disease characterized by antibodies, usually immunoglobulin G, directed against ADAMTS13 [6, 11] . These ultralarge VWF multimers cause spontaneous platelet aggregation in the microvasculature of the brain, kidney, and heart [6] . These account for the vascular episodes that are typical of TTP.
PPCM is characterized by left ventricular systolic dysfunction and heart failure. Its pathogenesis is not clear, but the role of autoimmunity in cardiovascular diseases has become one of the focal points in the field of cardiomyopathy and heart failure. The β 1 -adrenergic and M2-muscarinic receptors belong to the family of cardiac G protein-coupled receptors. Circulating autoantibodies against the second extracellular loop of β 1 -adrenergic receptors and M2-muscarinic receptors have been detected in a number of cardiovascular diseases characterized by heart failure, including idiopathic dilated cardiomyopathy and chronic Chagas heart disease [12, 13] . Patients with PPCM have been confirmed to be positive for autoantibodies against β 1 -adrenergic receptors (β 1 RAABs) and autoantibodies against M2-muscarinic receptors (M 2 R-AABs). High titers of autoantibodies against selected cardiac tissue proteins have been found in the majority of women with PPCM [14] . An autoimmune mechanism is believed to participate in the pathogenesis of PPCM [15, 16] .
A recent study has demonstrated the presence of β 1 RAABs and M 2 R-AABs in patients with PPCM [15] . Positivity rates and serum titers of β 1 R-AABs and M 2 RAABs were positively correlated with left ventricular dimensions and negatively correlated with the cardiac function of patients with PPCM [15] . The autoantibodies of cardiovascular receptors were independent risk factors for the onset of PPCM [15] . After 12 months of treatment for PPCM, the frequency and geometric mean titers of both β 1 R-AABs and M 2 R-AABs decreased significantly [15] . These have led to a proposal that autoantibodies against cardiovascular receptors may be involved in the pathogenesis of PPCM [15] .
Effective management of PPCM reduces mortality and increases the number of women who fully recover their left ventricular function [17] . Outcomes for subsequent pregnancies are better in women who have fully recovered cardiac function after PPCM [18] . However, recurrence of cardiac failure is common in subsequent ---- pregnancies [19] . We used bromocriptine, which has been shown to be effective in PPCM, to treat our patient [17] . There is one other case report in the literature describing cardiomyopathy occurring in pregnancy in association with TTP. This was reversed rapidly with combined plasma exchange and infusion [20] .
Conclusions
Our patient had two potentially lethal conditions of unknown etiology. Interestingly, the most plausible explanation for both conditions is an autoimmune mechanism.
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